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Compressed soil cylinder, stresses in, analysis of. 198, 
199 


Compressibility of soils 
consolidation of compressible soils, 
tion proh lems invo'ving ane 
see also Compaction (of soils) Settlement. 
Compression tests: 
of soils _. 
see also 


founda- 
193.207 


oe . 198, 199, 204 
Compressive strength —Proctor 
method of compaction 
Compressive strength: 
of bituminous paving mixtures, studies 70 
of concrete, data for — 
specimens containing blended cements 153, 
159-161, 166 
vibrated concrete used in tunnel lining.. 140 
of mortars containing blended cements... 153- 
157, 165 
Compressive stresses ir, aggregates in drying 
mortars containing blended ce- 


ments, effects_........ 157, 158 
Concrete: 
from old pavements, use in cement-hound 
macadam Toads................... 71 


properties as affected by — 


composition of cement__........___ ! 55, 153-166 


vibration method of placi ing 5 aceietelpcaceinas 57 
water-cement ratios._................--. A 
reinforced concrete, use — 
in base courses of brick pavements____-_- 60, 72 
in linings of highway tunnels. 128-132, 
137, 141, 143 
OS ee 16, 57 
tests of concretes containing blended 
ites a cube nendswalewes 153-166 
use — 
to fill space behind tunnel linings....... 131 
to reinforce timbering in tunnel con- 
ES .. 141, 143, 147 


vibrated concrete, vibrators. ... 57,71, 103, 140, 141 
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‘oncrete base courses: 
of asphaltic concrete roads, resurfaced con- 
crete roads serving as bases 
of brick pavements, construction methods__ 60,72 
‘oncrete bridge floors, skid resistance... _-- 105 
‘oncrete linings for highway tunnels, reinforced 
concrete linings. 126-137, 139-141, 143 


n~na 


Concrete mixes: 
mixes used in 
base courses of brick m ivements.___- 60,72 
concretes tested for effects ws" blended 
cements _ - -.-.--- 153, 159, 160, 164 
tunnel linings..............- .. 140 


see also Proportioning of materials (in 
concrete) 


Concrete mixing equipme nt: 
dual-drum mixers, use_____- mee 71 
redesign for vibrated pavement ‘concrete. __- 57,71 
Concrete pavement slabs: 
length, relation to 
behavior of joint filler materials 2 56 
effectiveness of thickened-edge design - : 5 
warping stresses ___- a ce oe ae fa 
moving by compressed air. MRSS Spe on 8&5 


‘oncrete pavements: 4 
bituminous concrete pavements, see Bitumi- 
nous concrete roads. 


construction and design. ---. 53-57, 71, 101, 103, 108 
cracks in, causes and control___------ .. 55-57, 112 
grooving__..- ;, 101,103 


ice treat ment and effects of _ - 106, 108, 153 
light-retlecting properties, glare 101, 109-111, lz. 
oil drippings on, relation to skidding. _- 107 
patching with asphaltic concrete, Oregon 
practice...... 108 
reinforced concrete pay ements, construction. 56, 57 
report submitted to Road Congress--.---- 53-57, 7 
skid resistance, nonskid treatment_._..... 101-108 
wet — pavements, friction coefficients 
aaa ato Cinta . lvl, 103-105 
Concrete port; ais for highw: ay tunnels__ 128-130, 134-137 
Congresses, Road, Permanent International As- 
sociation of, Eighth Congress of, at 
The Hague, 1938 
| RE Se ae Ae SOSa? . 53 
reports submitted to — 
accidents on the road __-- 
brick pavements__._.--..-- 


cement in road surfaces. -__- 53-5 

light, reflection or absorption by nthe 
i a ens een 101, 109-111, 121 

slipperiness of road surfaces.......-... 101-109 

subsoils, road, study of_..-.-- ---e- 112-120 

tar, asphalt, and emulsions: use -o-- 61-71 


traffic on the highway, segregation of 
classes of_....- 
Consistency tests, see Float test requirements — 
Viscosity (ies) of bituminous ma- 
terials (requirements for). 
Contraction joints in concrete pavements, re- 
ee 56 
Controllers, types used in lighting and ventilat- 
ing systems in tunnels_. 137, 138, 148, 149 


Cotton fabric, use as reinforcement in bitumi- 
nous surfaces... ...- 3 70 
Cotton mattresses, cotton, mats, use in curing 
Tg TELL RIE SDE Gi 71 
Coulomb method of de termining earth pres- 
GOW. vecnccetauasecres 103, 198, 199, 201 
Counties: 
areas of, as basis of allocation of State road 
MESS BOs SSS ae 1, 6-8 
as highway admicistrative agencies -------- 1-8, 12 
expenditures for snow removal_....----.----- 10 


safety organizations in_.._. ... 80,81 
‘ounting machines, automatic trattic recorders. 37-51, 
0-221, 225 


~ 


~ 


‘ounty roads: 
administration and financing of_...--..-.---- 1-8 
and local roads, funds for, from State tax 
receipts, 1937 _. 167-170 
expenditures for and travel on (four we 18, 


21, 24, 26 
Cover materials, types and sizes used in FO. 
tion of— 
low-cost bituminous roads-.---....-.------- 64-66, 
103, 104, 106-108, 175 
macadam roads.....-- Di chisicbndcmaeatileebelacn 105, 109 
Ie BOON vcs catnuscncseseenesns 103-109 


stabilized soil roads and bases__.--... 118, 119,175 
Crack fillers, tar for use in, application tempera- 

tures of-_- 
Cracking processes in manufacture of asphaltic 
materials as affecting hete sencnanned 

OE IRs eercnscecncdentasce 69 


Cracks: 
in bituminous surfaces.. 69-71, 103, 175, 176, 178, 180 
in brick (peving), broken brick limitation in 


ee eee 58 
in cement stabilized soil bases after action of 

Es cacteccsnnudensscavusenes 119 
in concrete base courses of brick pavements. 60 


in concrete pavements, causes and control_. 55-57, 
112 


in rigid pavements as caused by properties of 
ll 


SS Cree enc sack enees 2, 120 
in tunnel roofs. preventive treatment -__-__- 132 

in tunneled cliffs, relation to tunnel lining 
and ventilation requirements..... 125, 
131, 132 
Craig, R. F., author and joint author, a_._..... 37-51, 
213-221 
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Crandell, John 8., joint author, a 58-0, 72 
Crowns, road 12, 108, 117 


‘rushed stone, see Aggregates--Base courses (of 
brick pavetnents)--Cover mate 
rials. 
‘rushing strength, see Compressive strength 
‘urbs, curbing: 
at islands in approaches to traffic circles___. 91 


in sidewalk designs eee : 84 
in tunnels___..... 126-129 
integral curbs, use on brick pa vement proj- 

ect 60 
parking of motor ve hic les at 85, 86, 90 
cortlonl curbs on dividing strips of — le- 

lane roads i S4 

Curing: 


of concrete 71, 141, 159 
of mortar specimens containing blended 


cements 154 
Curves, highway 
as affecting working capacities of highways 230) 
curvature on ramps at grade separations_.. 92 
ice treatment at_____.- -. 15, 106 
marking in interests of highw: Ay safety..... 36, 188 
motor vehicle passing on 
as accident cause. ne ae Se 
States prohibiting, number of 35 
practice : res js ard 107, 209 
transition curves 
handbook, publication notice - oa 
recommendation. =< ee 
tunnel construction on (Willamette tunnel). 125, 
127-128, 131 
Cushion courses, bed courses, of brick pave 
ments. ._. as - 58-0, 72 
Cut-back bituminous materials 
cut-back asphalts, definition. F 61 
use in construction of — 
low-cost bituminous roads ... 61, 64-66, 70 
mastic beds of brick pavements 
nonskid road surfaces... _ 103, 104, 106 10 "9 
penetration macadam roads ‘ 4 
stabilized soil bases and surfaces. 67, 70, 115, 120 
Cuts: 
load diagrams for. __- - 194, 195 
open cuts or highway ‘tunnels, choice of - 123 
stresses in, shearing.__-- Aaeats aaa ee 
D 
Davis, F. L.-- 143 (fn) 
Debts, State and local highw ay obligations: 
service of, from State tax receipts, 1937_... 167-170 


see also Finance, highway. 
Deceleration tests auxiliary to — tests of 
motor trucks. . 236-239 
Deformations in soils under load 


data for soi!s in subgrade soll groups. _. <a 
plane deformation problems. -............. 193-207 
Delano, G. H. a | ae 
De smulsibility tests of emulsified as sphalts: 
SS Se ae ee ees =e 62 
requirements. ___- cannes CREE 
Dense-graded bituminous road. surfaces: 
materials and construction methods . 62-46, 
69, 70, 108 
ekid veststancs........~....<s.. wees 104, 108 


Density (ies): 
of bituminous mixtures, data for surface- 
treated sand-clay mixtures tested 
on circular track 
densities during and after nanny 175-182 
density- -stability relations - --- 177-186, 190 
of soils in subgrades— 
maximum density, compaction to, at op- 
timum moisture content 
114, 115, 118-120, 174, 17 5 181, 182, 1x6 
see also Density tests (of soils), 
Density tests: 
of mortars containing blended cements... 153, 158 


of soils— 
data for sand-clay base course mixtures 174-174 
method and apparatus. os einen etioaalaasie 114, 174 
ORION... oxwaiswasmmnwer aay Pees Mae 


Design, highway: 
in relation to—__ 
light reflecting properties of highways, 


glare. ---. .---- 101, 109-111, 121 
passing practices of motor vehicles. 209-212. 221 
Ca rn By eo 
skid resistance__._--. a 
snow removal ope SOWIE: © << ackcasews 10, 11 


traffic volumes --_.-. wasacce 200-d02, 240 
see also names of types “of. highways and 
names of features of design. 


Detectors and " a ly traffic_.... 37-51, 210-221, 225 
Dickinson, Dr. H. C.......... 78, 82 
Disk harrows, a in bituminous road construc- 
bees ccesscs as Sane Cae 
Distillate requirements 
for liquid asphaltic materials _ _- 4 62 
for tars. __.. 63 
Distillation residues of bituminous materials, 
test requirements: 
for emulsified asphalts____._..-- ee ee 63 
for liquid asphaltic materials____.........-- 62 
s,s anes 63 
Distributors, pressure, use: 
in bituminous road construction... ...-_- 65, 67, 68 
in stabilization of soils................. 67,118, 119 
Divided highways: 
as contributing to “oe ay desetiad balan 36, 85 
eR. -...<<<<.-- ae fC -85, 91-93 
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D- vided highways—C ontinued, 
markers and reflectors installed on (Michi- 


EEE Eee 188 
traffic volume “of, Telation to speed of ve- 
wg EE ERATED 229-231 
Doweled joints: 
effectiveness in concrete pavements._._..... 56, 57 
use in concrete base courses of brick pave- 
ments. ..... : 
DYORR, TORO. 3. 2c. ccew _ 68, 117, 8 


Drainage: 
of road surfaces and subgrades 
as affecting— 
light-reflecting properties of surfaces 101, 
111, 121 


stability___- ... 103, 108, 112, 116, 117, 186 
winter drainage of roads_........-..---- 10-12 
of tunnels (highway) --.---.------ 126, 127, 133, 134 
Drawbar dynamometer tests of trucks.... 233, 236-239 
Drilling jumbo, description and use.....--.-- 144, 146 

Drilling operations and equipment in tunnel 
construction... .......... 132, 139, 142-147 

Drivers of motor vehicles: 

accident-prone drivers..-.........-.-...-.-. 33, 36 


driving habits ectecees > - actices, speed).... 85, 
209-212, 221, 225-233, 240 
examination and 3 “AEE RRR a 34-36, 80, 81 


STIUGRIOUOOT TIPIVORB icin on a cens ce sew 34, 36, 78, 79 
eo a 
training of...<..:..... SE 51, 78, 81, 82 
Dual type pavements.--......-............. 83, 84, 93 


Ductility: 
of asphalts extracted from pavements, rela- 


tion to cracking- re | 
requirements for distillation residues of — 
emulsified aspuelte...............-<--» 63 
liquid asphaltic materials___-__.-.--.__- 62 
Dummy type contraction sesapadh use in concrete 
a eepids Sewn ar ee ae Na 56 


Dust 
formation on road surfaces, control meas- 
e 62, 66, 105, 112, 118, 119 
ratios for sand-clay base course materials, 


specification. ...............« 173, 189, 190 
removal from tunnel air samples in carbon 
monoxide analysis. ___.-..-._- 147, 148 


stone dust, use with slow-breaking as hialtie 
emulsions in dense-graded mix- 
SS SS ie ES a aS 62 
Dynamometers: 
drawbar dynamometer, field dynamometer, 


for grade tests of trucks_.._. 233, 236-239 
integrating dynamometer for measuring force 
exerted by skidding vehicle....... 102 
E 
Earth roads: 
cement-hardened earth roads. .........-.... 72 
stabilized soil surfaces and bases. -_._..._..- 


15, 62, 
64-70, 105, 112-120, 173-186, 189, 190 
Edge design . concrete pavements, thickened 
edge a SSE ISe A Ee Aa 54, 56 
Education, = for, from State tax —, - 
BS Sakrniatek biceaihdeg tegen 67-17 
Educational coaeaninis in interest of hiclivng 
safety - jhe wcieomnwmeneaie! Sey ae 
Effectiveness of highways: 
research recommendations__.......... 209, 212, 2' 
see a/so Traffic capacities of highways. 
Elasticity: 
moduli of— 
for bituminous paving mixtures, studies_ 70 
for concretes containing blended ce- 
i RET ee 153, 159-161, 166 
of soils, dita for soils in subgrade soil groups... 112 
theory of, use in earth pressure and founda- 
tion problems--._.......... 193,195, 204 
Electrical equipment used: 
in — \ papas analyzers of “oe 


Lede cc abalanatis uaeiaraeliatateueipmbenaan 3, 147-150 

in drawbs = a tests of trucks, reer 238 
in traffic detectors and recorders. .....----- 37-44, 
50, 51, 210-220 

in tunnel construction.-............... 146, 147, = 


in tunnel lighting and ventilation._..__..._- 
127, 129, 131, 135- 140. 147, 148, 185 
Embankments: 
beneath foundations, plane strain problems. 193-207 
soils for use in, specification requirements 


ES IE AEE Fe 115, 1.6 
Emulsions: 
bituminous emulsions— 
CURE NUIR cnn cn pecwtanvenctisancecn< = 


consumption in United States__.......- 
specifications for emulsified asphait_-.. 62-64 
use in— 
low-cost ee road construc- 
ti 61-67, 70, 103, 104, 109 
mastic beds of brick. poe ea 
nonskid treatment of roads... 103, 104, 109 
stabilization of soils......-..-....--- 62, 
64, 67, 70, 115, 119, 120 
water-soap solution, use in construction of 
penetration macadam roads, Ore- 


ea ee 
Evaporation losses, and other, allowances for, in 
motor-fuel taxation..........----- 
E vapors /“* - soil moisturs.............. 112, - 120 


VORSOR, 3. Bho cnc isccasuncecsselenuuawwes 5 
Excav  ahy tana 
construction methods and adenanseniaie 125-150 
ae aan SA 129, 131 
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of cements (blended) in sulphate soiution 

and in the autoclave 159, 165 
of joint fillers for brick pavements, bleeding 
59, 60, 72, 104, 105 
of mortars containing blended cements 157- 159, 165 
of soils, volume changes in sojls_...._______- 


53, 
112-116, 119, 197, 200, 201 


Expansion joints: 
in brick pavements (monolithic) era 60 
in concrete base courses of brick pavements 60 
in concrete pav ements 56 
Expenditures, highway 


control over, sutenitention of. 1-8 
distribution by highway sy stems and Classes 
of roads, four States___.....__..__- 19 
financing of local roads and streets, a_.___. . 1-8 
per vehicle-mile of travel, four States____.__ 26, 27 
relation to population, highway taxes, and 
CS SEs 7-30 
rural and urban contributions to ________- 17 30 
see also Federal-aid roads— Revenues, high- 
way—United States Works Pro- 
gram projects. 
Experimental roads: 
bituminous roads_...._.............-....--- 70, 71 
brick roads (Ohio)_._..-..___- Se | 4 
stabilized soil roads_____- Aha acne ret 
Explosives, see Blasting oper: ations. 
Exposure tests of bituminous materials, ¥ 
SS RS RAE 69, 70 
F 
Fans, ventilating, in highway tunnels. 130, 
133, 143. 147-150 
Farm families, automobile purchases by, a__. _. 13 -~ 
Farm- to-market traffic on highways__.__.__- _ 45, 47, 
Farmer, H . 135 im) 


Fatalities, a] 33, 35, 36, 77-79, 82, 87, 89, 102, 187 
Federal-aid grade crossing projects, statistics 


(cul rear covers of Nos. 4-12 
Federal-aid roads: 
Federal-aid highway projects, saniaen 
_ |S 31, 52, 
76, 98, 122, 151, 171, 191, 08. "929) 242 
secondary roads— 
Federal-aid secondary or feeder road 
projects, statistics (current)...__-. 32, 99, 
123, 152, 172, 192, 223, 243; 
rear covers of Nos. 4, 10 
grants for improvement of_.._.........- 
see also Financial survey data (four States). 
Federal-aid tunnel projects, see Tunnel con- 
struction, highway. 
Federal and State safety organizations. 33-36, 51, 79-82 
Feeder roads: 
Federal-aid projects, statistics (current)... 32.99, 
123, 152, 172, 192, 223, 243: 
rear covers of Nos. 4, 10 
see also Local roads and streets. 
Fillers, filling materials, see Crack fillers—Grout 
fillers—Joint fillers. 
Fills, earth: 


construction of, principles of soil mechanics 


|) eae 193-207 

load diagrams for___.___.__...________- _ 194, 195 

| 196, 197, 203 
soils for use in— 

selection as aided by density test_-._.... 120 

specification requirements, proposed__ 115, 116 

suitability of soils in soil groups_____- 112, 113 


stresses in, earth pressures in 193-197 


Film strips on highway subjects, notice_________ 15 
Filter paper, use in absorption tests of soil- 
emulsion mixtures__........_____- 
Filters, types used: 
in automatic traffic recorders_____________ . 37,42 
in carbon monoxide analyzers.____________ 148, 149 


Finance, highway: 
bibliography, publication notice___.._______ 221 
financing of local roads and streets, a_______ 
rural and urban contributions to highway 

travel and expenditures, a________ 17-30 
State highway obligations, funds for service 

of from State tax receipts, 1937... 167-170 
see also headings beginning Federal-aid—also 

Expenditures, highway—Reve- 

nues, highway. 


Financial survey data (four States)__._.______- 17-30 
Fineness limits for sand-clay base courses, rec- 
ommendation -__.......-...____ 189, 190 
Fines and penalties, receipts from, 1937: 
in connection with State motor- fuel taxes___ 73 
_ State motor-vehicle receipts_--............_- 96, 97 
Finishing — types used in construction 
ts) 
bituminous surfaces _.._._._.....__.___ 69, 107, 108 
vibrated concrete pavements_-........___. 57 
Finishing methods used in construction of. 
concrete pavernents— 
delayed finishing method_- 108 


nonskid finishing methods..___ 101, 103, 106, 108 
stabilized soil roads and bases 116-119 
Fires in tunnels, localization 130, 131 
Flash points of liquid asphaltic materials, speci- 


Flexural strength: 
of bituminous paving mixtures, studies, r___ 70 
of brick (paving), specifications... ___- 58 

of concretes and mortars containing blended 
cements. .__.___ 153-157, 159, 160, 165, 166 
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Float test requirements Puye 
for residues of liquid asphaltic materials 62 
for tars i waite 63 
Floats, power- -driven, use in concrete road con- 
_Strue tion. 71 
“Flow cone’’ test of grout for cement-bound 
macadam roads. 71 
Flow of mortar specimens in tests of effects of 
blended cements _- 153, 154 
Flow produced in plastic metal under stress 206, 207 


Footways, see Sidewalks. 

Foreign (out-of State) motor vehicles on high- 

way z Mw 

Ree ‘Park and forest roads, ete 

Tunnel construction, highway 

Form graders, power-driven 53 

Forms, use in placing concrete linings in tun- 
nels___- 140, 141, 148 

Foundations: 


Forest roads, 


foundation problems, investigations 112, 
115, 116, 120, 193-207 
soil mechanics involved in design of retaining 
walls and bridge abutments . 193-207 
Four-lane highways: 
accident data________. 83, 85, 93 
divided highways - -- 83-85, 91-93, 231 
intersections on, design of. __- ‘id 91 
mileage data, State highways 83 
traffic movement on, traffic capac the s 85, 
, 90, 225, 229-231 
Freeways... .-- 87, 93 
Freezing and thaw ing tests: 
of emulsified asphalts__- 63 
of mortars and concretes containing blended 
cements. __ 153, 154, 157, 15S, 160-166 
of soil and cement stabilized mixtures_. 114, 120 
Freezing temperatures, frost action, effects: 
op bituminous materials 63, 69-71 


see also Freezing and thawing tests—-Ice- 
ered roads. 


CoV: 


Friction: 
between tires (motor vehicle) and road sur- 
faces___ 59, 101-105, 236 
internal friction in soils under load 193, 


196- 201, 206 
Frictional requirements of braking motor vehi- 
cles. ae : ‘ sescage ‘aan 
G 
see Motor-fuel consumption 
fuel taxes, State 
Genera! funds (State): 
allocations to, from State motor-fuel and mo- 
tor-vehicle tax receipts, 1937.... 167-170 
use for financing roads and streets ___-_.-_- 19, 20 
Geological classification of rock formations prior 
to tunneling............... -- 125, 132 


Gasoline, Motor- 


Glare: 
from headlights of motor vehicles__._____--- 78, 
84, 101, 109-111, 121, 187-189 
pavement glare from artificial lighting ----- 101. 
109-111, 121, 137 
Glazed surfaces of roads, skid resistance, nonskid 
treatment__.-- 103, 104, 106 


haa thee ‘ 53-57, 71,7 
Grade crossings: 
es ee ene 36, 87, 93 


grade crossing projects, “current status— 

Federal-aid projects... rear covers of Nos. 4-12 

United States Works Program projects_- 
rear covers of Nos. 1-3 
jrade separations on highways. -_------ 36, 87, 89, 92, 93 
Grade tests of motor trucks__-- 233-239 

Graded soil mixtures, use in stabilization of road 
surfaces and bases-- 67, 


112-120, 173- 186, 189, 19) 


Graders, use: 
in nonskid construction of penetration maca- 


isda tacts csi eared 109 

{eae 9-12 

in stabilization of soils...........-..------ 117-119 
Grades, highway: 

hill-climbing ability of motor trucks_---- 233-239 

reflector buttons on___- ‘ 187 

relation to traffic capacities ‘of highway: $__. 230, 233 


research needed__._._.___._--.----.--- 
snow removal, ice treatment_..---.-_-- 
Grading: 
of aggregates, sizes used— 
for cover materials. __--_- 
in bituminous roads— 


: 209 
‘ il, 13,15 


107, 109, 118, 119, 175 


for nonskid treatment- -._-. 107-109 
requirements.-.-.....--..---..--- 62, 65, 66 

in concretespecimens containing blended 
na 2tccecsesesscusasa 153, 154, 159 

of soils for stabilized road surfaces and bases— 
mixtures used. _._- 67, 112-120, 173-186, 189, 190 
specifications, recommendations_-_ 113, 189, 190 


Granular materials, use in soil stabilization, 
graded soil mixtures___........-.- 7 
112-120, 173-186, 189, 190 





Granular surfaces of roads, skid characteristics of. = 
‘ 
Graphic recorders, automatic traffic recorders... 37-51, 
210-221, 225 

Graphical method (Mohr’s), use in n problems of 
plane strain_-___-- 193, 198- 203 

Gravel: 

ee ee 64 

specifications for crushed gravel for bitumi- 

nous surface courses enansnee graded, 
ee 66 














Gravel —Continued. Page 
use 
as aggregate for cement-bound macadam 
roads. _. 71 
as base course material for brick ‘pave- 
ments ee 60 
in nonskid treatment of roads_- ~ 106, 108 
in stabilization of soils. 67,113, 117 
Gravel roads: 
clay binders in, effects 
upon calcium chloride treatment 118 
upon oi! treatment 15 
gravel mac adam roads, glare ; 111 
skid resistance. : 102, 104, 195 
Gray, Bernard s.... 121 
Gritty surfaces of roads, skid resist; ince of. 104-107 


. 11, 108, 109 111, 121 

. 5Y, 60, 72, 104 
construction, 

132-134 

12, SS, SY 


Grooving of pavements 

Grout fillers in brick pavements. 

Grouting operations in tunnel 
grout pipes used 

Guardrails, r..- 


Hardening properties, hardness, of bituminous 
materials used in road surfaces: 
data for liquid asphaltic materials. ..._._.. 61, 106 
relation to 
cracking of surfaces a . 70,71 
skid resistance of surfaces 101, 108, 104 


softening of surfaces during hot weather. 106 
Harris, R. A : : = 121 
Harrowing, harrows__._. .. 65, 67, 6 iS, 116-119 
Hauling equipment used in tunneling opera 


tions 


_ 139, M1, 145-147 
Headlights of motor vehicles: 


glare from. 78, S4, 101, 100-111, 121, 187-189 
headlight iliumination of reflector buttons. 188, 189 
Heat: 
effects on bituminous materials, r., r. to p__ 69, 70 
see also headings be ginning He ating also 
Temperature(s). 
Heating equipment, heaters, used 
for screeds on finishing machines (bitumi- 
RE eS : 69 
in asphalt plants we 67 
with automatie traffic recorders. wea 41 
Heating of bituminous materials, hot mixed 


surfaces - 


_.... 64, 64, 106-109, 175 
Heav ing of soils 


. 10, 112, 116, 120 


Heterogeneity tests of bituminous materials, 
Pt SOM cccscccess _ 69, 70 
Highway Research Board: 
annual meeting, notice of_- 166 


financing of local roads and stre ets, re por ort b iby 
Thos. H. MacDonald__- 1-8 


highway Safety, cooperative rese arch. _ 33, 35 
Hill-climbing ability of trucks, methods for 
determining, a.................. 233-239 
Hills: 
ice treatment of roads on__.......-----..- 106 
passing by motor vehicles RENE 
slow-moving vehicles on, grade tests of 
trucks ilasitc tpasescieaeinsesns ovina aearaarnal 233-239 
Hosintogiet. ©. i, Gc - oc cncencc cans ceswe= 112-120 
Hoisting operations and equipment ‘in song ay 
ee Sacuatbeses 3, 146, 147 
Holmes, E. H., : pn 212, 221 
Homogeneity of emulsified asy phalts, “spe: ifica- 
tions for freezing = st to determine. 63 


Honeycombing of vibrated pavement concrete. - 7 
Horsedrawn traffic, provision for, on highways. 87 


Hubbard-Field stability tests of bituminous 
surface treated sand-clay mix- 
tures. .... .. 181-185, 190 
Humidity, effects on au omatic “trafic recorde rs, 
Ee See 41 
Hydraulic tubes, use as traffic detectors......_.. 51 
Hydrometer analyses of soils.__............__-- 113 
I 
Ice-covered roads: 
skidding of motor vehicles on_..-....- 102, 105, 106 


_ treatment of 9-13, 15, 105, 106, 108, 153 
Icicle formation at hirhway tunnel entrances, 


prevention Oe ae 3 

Illinois financial survey data (travel)_........-. 24, 25 
Improvement, highway: 

financing of local roads and streets, a. 1-8 

ins tn et See 7, 34, 36, 83-93 

segregation of classes of traffic, a_.-....-..-_- 83-93 


see also Revenues. highway. 
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of tunne! lighting and ventilating sy stems... 150 
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SSS 7 eres 
Intersections, highway: 
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cloverleaf intersections...............-.----- 
ee a eee 84, 86, 85- 23 
passing by vehicles at, State regulations- .-_- 35 
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93, 230 
Oe 86 
sight distances at. .............-.-.. _ 86,91 


13, 15, 106 
87, 89, 91-93 
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(slipperiness of road surfaces) 102 


Islands, traffic. 85, 8S, SY, 91-93 
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Johnson, W. 120 


Joint fillers: 


for brick pavements 59, 60, 72, 104, 105 
for concrete pavements 56 
Joints 
in brick pavements 
bleeding 59, 60, 72, 104, 105 


spacing, in monolithic pavements 60 
steel reinforcement 60, 72 
in concrete bases of brick pavements 60 
in concrete pavements Hh 
in linings of tunnels 126, 127, 143, 144 
Jirgenson, Leo 206 
kK 
Kellermann, W. F., joint author, a 153-166 
Kelley, E. F.,a 61-71 
Ke eth 
requirements for open-graded road-mix_ bi- 
tuminous surfaces 65, 66 
usein bituminous macadam roads 64, 107, 109 
Krey, H aw 
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Land, benefits to through highway improve 
ments as basis of taxation for high- 
way purposes H,7 
Lanes, traffic 
at intersections 91-93 
in tunnels (highway), number 120, 131 
marking of 85, ¥3 
multiple-lane roads 
lanes used bv traffic on rural roads and in 
urban areas 85,86 


relation to traffic capacity and safety 36, 


83-87, 90, 93, 209, 230, 231, 233, 240 
of concrete pavements, construction as inde 
pendent slabs with both edges 


thickened 56 


segregation of classes of traffic on . 83, 85, 87 

separation by median strips, divided high- 
ways 36, S3-S5, 91-93, 229-231 

widths. . SE, 85 
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concerning 
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safety (highway 33-36, 51, 77-S2 
State motor-vehicle funds, for local 
roads and streets ; 
motor-vehicle tax distribution laws l 
Length changes in mortar beams 
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use 


comparator for measurement of 14 
data for beams containing blended ce- 
ments 157-159 
License and permit fees, registry ation fees (motor 
vehicle), receipts from, 1937 96, 97 
Licenses and permits 
dealers’ and distributors’ licenses (motor 
fuel), receipts, 1937 : 73 


dealers’ licenses and plates (motor vehicle 


receipts from, 1937 96, 97 
dealers’ licenses, inspection fees, ete. (motor 
sal receipts, 1937, disposition 

167, 170 


distrib ators’ and dealers’ licenses in connec- 
tion with motor-fuel tax, receipts 
from, 1937 73 
drivers’ licenses (motor vehicle) 
issuance and revocation. 
Uniform Vehicle Code 


34-36, SO, 81 
SO SI 
Light 
effects on bituminous materials . 69,70 
photoelectric equipment for counting traffic. 37-51 
reflection or absorption by road surfaces un- 
der artificial lighting. 53, 101, 109-111, 121 
stray light, effects on traffic recorders, reduc- 


tion = % 9 41,45 
Lighting: 
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at traffic circles 92 
by flood jlights — Z 187 
by reflector buttons. ---- 187-189 


equipment used in study of pav ement 
glare __ 110 
pedestrian traffic lights 
reflection or absorption of artificial light- 
ing, pavement 53, 101, 109-111, 121 
of motor vehicles, headlights and glare from, 
pavement glare 78, 


, 111 
. 88, 91 


84, 101. 109-111, 121, 187-189 
of tunnels (highway)— 
lighting systems and their costs. 125-127, 


129-131, 135- 140, 148-150 
transition lighting. ..___- 125, 135-139 


Lights, traffic, see Traffic signs and signals. 
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hard-burned free lime in cement as cause of 
“delayed unsoundness” of con 
crete 55 | 
use as separating agent for brick pavements 
before application of filler 59, 10 
Liner plates, linings, for highway tunnels 125-137, 
139-143 


Liquid asphaltic materials, road oils 
consumption 
medium-curing materials 
rapidcuring materials 
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61, 65, 66, 69, 70 
61-67, 70, 107 
61-67, 70, 106-108 
69,70 


slow-curing materials — 61, 62, 66, 67, 70, 106, 107, 120 
specifications . 61-63 
use in- 

low-cost bituminous road construction. 61-70 
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nonskid treatment of roads 102, 106-108 
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ll 120 
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as affected by clay content, data for sand-clay 
mixture 174 | 
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ized soils 112-116, 119, 173, 174 
requirements, recommended, for 
embankment soils 116 
sand-clay base course materials 189 
Load diagrams in problems of plane strain 194-197, 
200-203, 205 
Load stresses: 
in concrete pavement 4, 57 
in foundations 193-207 
Load transfer across joints “of concrete pavements 
load-transfer devices ” 56, AZ 
Loaded areas, supporting power of soils beneath. 193 
)7 
Loads 
application methods and applied loads in 
circular track tests of bituminous surface 
treated sand-clay mixtures__ 173, 175-182 
compression tests and stability tests of 
suvil mixtures 115, 174,181,185 | 
flexure tests of concrete containing | 
blended cements 159 | 
grade tests of motor trucks 233, 234 
on tires of motor vehicles, relation to fric- 
tional resistance to skidding 103 
vehicle loads on highways— 
as factors in design of road surfaces and 
yASeS 54,60 
regulation _ __ 79, 233 
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1dministration and financing of, a 1-8, 17-30 
funds for, from State tax receipts (1937 167-170 
mileage data (four States oF 
road consolidation programs 1-S 
travel on, survey data (four States 17-30 
United States Works Program highway 
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rear covers of Nos. 1-3 
see also names of types of roads—a/so Federal- 
iid roads 
Longitudinal joints 
in concrete bases of brick pavements #0 
in concrete pavements af 
Los Angeles abrasion test of aggregates “4 
Louvers in tunnels > 125, 135-137 


Low-cost roads 
bituminous roads, see Bituminous roads. 
cement-hardened earth roads. _.-- v2 
stabilized soil roads and bases 15, 62-65, 67-70, 


72, 105, 112-120, 173-186, 189, 190 
Liiders’ lines on surfaces of stressed cylinders of 
homogeneous materials 199 
Luminosity of pavements when wet, when dry 101, 
109-111, 121 
M 
Macadam roads 
bituminous macadam roads, see Bituminous 
macadam roads 
cement-bound macadam roads, construction 
methods * 71 
clay binders used in, effect upon oil treat- 
ment * 105 
compaction of, as affected by properties of 
subsoils... 112 
gravel macadam roads, mann reflecting prop- 
erties of 111 
skid resistance... 105 
waterbound macadam roads— 
as base courses for brick pavements #0 
bituminous surface treatment 65 


MacDonald, Thos. H., a ne wt 
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8, 33-36, 51 


improvements in_ _- . 67-49 
see also names of types of machines 
Magnesium chloride as admixture in soil 
stabilization bene - ils 
Maintenance, highway: 
as influenced by properties of subsoils 53, 112 


method recommended for calcium chloride 


treated soil surfaces_......._- 117,118 
Oregon method__- 108 
snow removal and ice treatment. 9-13, 


15, 88, 105, 106, 108, 153 
State participation in maintenance of local 
roads 3-5 
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of guardrails ee ee 12 


of highways— 
at intersections . &9, 91-93 
at pedestrian crossings -- — 8S, 89, 91 
on curves, recommendation <3 36 
reflector buttons, installation and 





costs = - 5 .---- 187-189 
standardization as highway s safe ty 

measure Sarina dort bind concn Oe 
traffic lane marking 85, 93 


Masonry portals of highway tunnels_- : 128, 129, 134-136 


Massachusetts roads, nonskid construction neon. ae 
Mastic beds (bituminous) for brick pavements - 59, 

60, 72 
a eee rere sree _-. 139 (fn) 


Mechanical ans alyse s, see Grading. 
Median strips, medial zones, for separation of 
traffic lanes, divided highways _ - 36 


55, 83-85, 91-93, 188, 229-231 
Melting points of bituminous materials as affect- 
ing skid resistance of pavements. 104, 
106 
Merritt Parkway (Connecticut)__........-.__-- 87 
Metal plates, angles, ete. 
use in joints of concrete pavements. _-_._- a 56 
see also Steel. 
Michigan financial survey data (travel)___- 24, 25 
Michig: an highways, reflector buttons, inst: alla- 
tion = aa . 187-189 
Mileages 
street and highway mileages 
as basis of allocation of State road funds_ 1, 6-8 
primary highway mileages, relation to all 


rural highway mileages and popnu- 
lation per mile of primary high- 
ways (four States) ie - é 19 
relation to population, motor-vehicle 
registration, and travel on high- 


ways (four States)................ 8, 24 
roads cleared of snow, 1936-37_._. sas 9,10 
State-controlled roads, United States 3, 6-8 
State highways in 
ERSNBCHUNOUIN ec bw odcasaccass 8a 
United States, by number of lanes_- 83 
total road and street mileages, distribu- 
tion (fovr States) ._.......-- 26 
see also Federal-aid roads—United 
States Works Program projects. 
vehicle mileages, see Vehicle miles. 
Minnesota financial survey data__........._... 17-30 
Miscibility tests of emulsified asphalts, require- 
eR SE aa 63 
Mississippi method of nons skid treatment of 


roads 
Missouri method of soil stabilization __--- 12 
Mixed-in-place construction, road-mix construe- 
tion: 
of bituminous surfaces 
of stabilized soil bases_____- 
Mixing methods and equipment used: 
for pneumatically applied mortar linings of 


107, 108 


. §1-68, 195-109 
-- 67, 116-120 


tunnels_______- . 140 
for sand-clay base course mixtures tested on 
circular track... __- ‘ 174,175 
in bituminous road construction _ 61-70, 105-109 
in preparation of soil-emulsion samples..--- 115 


in stabilization of soils. __- 67, 116-120, 174, 175 
Mixing tests of emulsified asphalts for soil stabili- 


zation. 64 
Mixing time, effects on hardening and ductility 
of asphaltic paving mixtures_._... 70,71 
Mohr method of determining earth pressures_- 193, 
198-203 
Moistening of road-mixed materials used in soil 
stab ilization, methods and equip- 
WI ac cnnnseuus RRSP IEEE 67, 117-119 
Moisture: 
effects on automatic traffie recorders, pre- 
vention..__- ‘ 41 


see also Absorption tests— Absorptive proper- 
ties—W ater. 
Moisture content of soils: 
computation, formulas for use 
tests of soils_-..-- 
constant moisture content and incompres- 
sibility of soils...._._- 
optimum moisture content, compaction “to 
maximum density a i 53, 
14, 115, 118-120, 17 4, 175, 181, 182, i86 
relation to sta ality of — surfaces and 


in density 


ee 112-116, 173-186, 189, 190 
Moisture-density curves in soil density tests_... i14 
Moisture equivalents of soils: 

data for soils in —_ ntal road - 119 
tests, r., r. to p-...--- 112 
Molding: 
of density test soil samples, molds used... 114,115 
of stability test specimens of bituminous 
surface treated sand-clay mixtures, 
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Mortar: 
pneumatically applied mortar in tunnel con- 
struction. -- 125-129, 132-134, 140, 147 
properties as affected by blended cement__. 153- 
160, 165 
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169 


yg, Se en cee eee ee eS es 











6 
Page 
Motor-fuel consumption: 
increase— 
Massachusetts data 90 


per registered motor vehicle, "1925-1936 36 
statistics, by States (1937) 74.7 
usage of motor fuel, analysis of__.....------- 74, 75 

Motor-fuel taxes, State: 
amounts and bases of, State laws governing. 1, 2,7 
exemptions (gallons of motor fuel), 1937 5 
as 
receipts from— 

amounts, statistics by States, 1937. 
disposition of— 


. 73, 167 


for highway purposes........-- 1-3, 
7,8, 19, 20, 22, 167 
for nonhighway purposes, 1937 167 


to State highways and local roads 
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gallons of motor-fuel wine to re- 


_, Ss seazebine aly 74 
refunds paid_._._.- 73, 75 
receipts other than tax rece ipts in connection 
with (1937)... 22... seseghascoe 73 
Motor-vehicle taxes, State: 
legislation .._..........- — ‘ 1, 2, 6-8 


receipts from— 


amounts, statistics by States, 1987. 96,97, 168 

disposition of, statistics by States, 1937_ 168 
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highway purposes___-- 1-2 


5-8, 19, 20, 2 29, 167-17 0 
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for nonhighway purposes 2, 6, 167-170 
see also Motor-carrier tax receipts (State) 
Motor-fuel taxes, State—User rev- 
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classes of, segregation on highways _ 83-93 
commercial motor vehicles 
safe operation of, promotion of 80) 
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capacities of highways 210, 232, 233 
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glare from. _-__-- 78, 84, 101, 109-111, 121, _ 189 
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mechanically defective motor vehicles, 
operation— 
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year (four States) __.._- oo 17 
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17-30, 187-189, 209-212, 221, 225-240 
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3-85, 187, , 209-213, Sys 233 
persons per vehicle___._..._..__.__------ 8, 28, 78 
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abutments a) 
resistance to, by soil-emulsion mixtures, 
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114-116, 173,174 
Pugmill mixers, use in soil stabilization 116, 12! 
Pulaski highway (New Jersey), traffic on S7 
Pumping equipment, pumps 
air pumps in carbon monoxide analyzers 147-149 
concrete pumping equipment for placing 
concrete linings of tunnels 140, 143 
Purcell, C.H 77, 82 
Q 
Quarry waste, use in stabilization of soil bases 119 


R 


Radio interference by traffic recorders, filter for 
elimination of 42 

Radzikowski, H. A.,a 9-13 
Railroad grade crossings 
Rain as affecting 

glare, pavement 

skidding of motor vehicles 101-106, 108 
Ramps, highway grade separations with 92, 93 
Rattler tests of paving brick, requirements #8 


, ee Grade crossings 


101, 109-111, 121 


Raveling of bituminous surface treated sand- 

clay bases tested on circular track 178 
Reagel, F. V 120 
Recorders 


carbon monoxide recorders 
chronograph used in grade tests of trucks 
profilometers, recording 





traffic recorders 37-51, 210-22 
Recreational areas 
traffic data : 48,40 
see also Parkways 
Recreational inducements of highways 2,6 
Reflector buttons, installation on Michigan 
highway, a 187-189 
Reflectors used in lighting systems of highway 
tunnels 137 
Registration fees, motor vehicle 
receipts from, statistics by States, 1937 %, 97 
see also Motor-vehicle taxes, State. 
Registrations, motor vehicle: 
as basis of allocation of State road funds 1, 6-8 
dealers’ registrations and plates and receipts 
from, 1037 94-06 


increase 
relation to 
expenditures 
use, 


36, 90, 94 


(highway) and highway 
four States 24-26, 20 


population and street and highway 
mileages, four States 18 
statistics, by States, 1937 94, 95 
Uniform Vehicle Code 80, 81 
Reinforcement, steel, see Brick pavements (rein- 
forced brick pavements)—Con- 
crete (reinforced concrete). 
Residues of bituminous road materials, test re- 
quirements: 
for emulsified asphalt___- 63 
for liquid asphaltic materials 62 
for tar 63 


Retread treatment of roads: 
friction coefficients for asphalt retread pave- 
ment.___- : 104, 105 


materials and methods 65 
Revenues, highway: 
financing of local roads and streets, a 1-8 
rural and urban contributions to highws Ly 
expenditures, a ‘ 17-30 
Statistics (1937), by States, for 
receipts from State impcsts on highway 
users. . _- 2 170 
State motor-carrier tax receipts Ks 169 
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Revenues, highway— Continued. Page 

Statistics (1937), by States, for—Continued. 
State motor-fuel tax receipts 73, 167 
State motor-vehicle receipts -.. 96, 97, 168 
use for, allocations for, nonhighway pur- 
poses 2, 6, 167-179 
see also Federal-aid roads -United States 
Works Program projects. 
Reymer, S. E., joint author, a . 213-221 
Right-of-way rules, failure to observe as cause 
of highway aecidents ans 78, 79, 81 
Right-of-ways 
lines in relation to transition curves, r. to p 241 
oe R487, 88,91, 09 

Roach, T. M 141 (fn), 143 (fn 

Road Congresses, see Congresses, Road 

Road consetidation programs 1-8 

Road-mix construction 

of bituminous surfaces . 61-68, 105-109 
| of stabilized soil bases 67, 116-120 

Road oils see Liquid asphaltic materials— Oil 
| treated roads 

Road-use survey data, see Use of hithways, 

Roadside developments as traffic hazards 187 
| Keck asphalt as cushion course for brick pave- 
ments a0 
| Rock backfills in highway tunnels. 126, 127, 131, 134, 143 
Roettiger, EF. L 121 | 
| Rollers, rolling operations 
| improvements in rollers 68, 69 
| in construction of 
| bituminous roads _ 64-69, 106-109 





brick pavements 59 


cement-bound macadam roads, effect 
of heavy rollers 71 
stabilized soil surfaces and bases ~ 67, 116-120 
pneumatic-tired rollers 67, 117 
sheepsfoot rollers 3, 67 -A9 
Rolling resistanee, determination in grade tests 
of trucks 235-239 
Ross, WoC 12] 
Rotary traffic. rotary intersections of highways SA, 
491,92 
Rotating moments produced by earth pressures 
fecting stress distribution in 
undersoils of retaining walls and 
abutments 197, 198 
Roughness, pavement 
relation to 
light reflection, ¢lare 1O1, 100-111, 121 
skid resistance of pavement 101-109 
see also Smoothness, pavement 
Rubber fillers for joints if 
Rubber tubing for use with traffic recorders, 
air switches - 3, 211-220 
Rules of the road 
failure to observe as cause of highway acci- 
dents 78, 79 
legislation concerning, in highway safety 
program a 
nonuniformity of ‘ 35 
Runner, D. G., joint author, a 153-166 


Rupture 
moduli of, test data for 
hituminous paving mixtures. r 0 
concretes containing blended cements. 160 
rupture planes in earth masses against retain 
ing walls . 2 
residents of contributions to 
highway travel and expenditures = 17-30 


Rural areas, 


Rura! roads 


accidents (motor vehicle) on, investigation 
and reporting of 35 
administration and financing of 1-8, 17-36 
see also Federal-aid roads—Motor-ve- 
hicle taxes, State—United States 
Works Program projects 
mileage data for four States (percentages 26 
snow removal and ice treatment 9-13, 15, 
105, 106, 10S 
travel on, data for four States 17 30 
Ss 
Saal, Carl C 33-u39 


Safety 


factors of in earth pressure and foundation 


problems 193, 196-108 
highway safety 
accidents on the read, report submitted 
to Road Congress 77-82 
mbliography, publication notice 30 
programs of ; 33-36, 51, 77-82 


relation to 
nuinber of highway 
highways 
segregation 
highways ; 3-93 
yearbook concerning 51 
see also Glare—Skidding, motor vehicle 


divided 
83-85, 90, 93 
cf traffic on 


ianes, 


of classes 


Safety councils, State and lecal_. 79-82 
Safety refuges, traffic islands, en highways 85, 
88, 89, 91-93 


Salt(s), use: 
as admixtures in soil stabilization 113, 116-118 
in ice and snow removal and effects of 10, 
13, 106, 108, 153, 160 
Sampling of soils, methods 2 112,114,115 
Sand 
frictional resistance, extent of failure planes, 


data for abutments and piers... 206 
loose sand on roads as affecting skidding of 

motor vehicles_. 105 
pressure exerted by, coefficients of earth 

pressure for sands_....____. 200 








7 
Sand—Continued. age 
use 
as base course material for brick pave- 
ments, _.- 60, 72 
as cover material in read construction... 6+ 66, 
10 
as filler in brick pavements : 
as subgrade material . 112-114, 116 
in absorption tests of soil-emulsion mix- 
tures 115 
in nonskid treatment of roads 103, 106 
in seal coats of asphaltic concrete pave- 
ments. _ 108 
in stabilization of soils 47, 
112-116, 173-175, 189, 190 
on icy roads. . 10, 12, 13, 15, 105, 106, 108 
Sand aggregates 
in concretes and mortars containing blended 
cements and effects of 153, 154, 157-149 


in densely graded asphaltic mixtures, emul- 
sions for use with 62 
Sand-clay bases 


bituminous surface treatment __ 65, 173-186, 189, 190 
materials for 
a = 173-186, 180. 196 
specifications, proposed scoc OER. 189 
sand-clay-gravel bases, bituminous surface 
treatment. _- 15 
Sand cushions 
as backfills in highway tunnels 126, 
127, 131, 134, 141, 143 
as bed courses of brick pavements. - 59, 72 
Sand spreader for ice treatment of roads 13 
Sandpaper type of road surfacing, slight road 
roughness, as affecting 
light-reflecting properties of surfacing 101, 
109-111, 121 
skid resistance of surfacing 191-109 


Sandstone rock asphalt read surfaces, ‘friction 
coefficients for_ lu4, 105 

filler in gravel surfaces, relation to effec- 
tiveness of calcium chloride treat- 


Sandy 


ment of surfaces ; 118 
Sandy surfaces, skid resistance of 103, 105, 106 
Sawdust, use as joint filler in concrete pave- 
ments : Ap 
Sealing 
of bituminous surfaces tested on circular 
track..... 176, 178 
of concrete surfaces as caused by action of 
salts 106, 153, 161 
Scarifying methods and equipment used in soil 
stabilization ssh ae 117-120 
Schlesinger, G. F. [George F.] 
acknowledgement Se : ‘ 121 
joint author, a 5S-A0, 72 
School patrols in interests of highway safety 51,80 
Schools 
safety instruction in, highway. SO-S2 
training schools for traffic officers 74,82 
Screeds of finishing machines used in bituminous 
road construction, description Ha 
Screenings, use 
in bituminous mats for stabilization of road 
surfaces 105 


in nonskid treatment of bituminous 
faces 106-109 

rotary, use in plant mixing of graded 
soil aicbioon 

Seal coats of bituminous pavements 


sur- 


Screens, 

117 

63-66, 

103, 104, 106-109 
Seal stone, size requirements for low-cost bitum- 


inous roads 65, 66 
Secondary roads 
Federal aid for development of 
centralized administration of secondaty 
roads 5-7 
Federal-aid projects, current statistics 3?, 
99, 123, 152, 172, 192, 293, 
243; rear covers of Nos. 4, 10 
mileage data (four States) 26 
see also Local roads and streets. 
Sedimentation tests of emulsified asphalts 62,63 
Seismographic profiles of rock formations, 
usefulness in tunneling operations 125 


Separating agents used on brick pavements — 59, 105 
Service behavior of bituminous roads 


circular track test data 173-186, 189, 190 


correlation with test results, research 6971 
Service roads 90, 92 
Settlement 

of soils beneath bridge abutments, plane 


strain problems 193-207 
of soils beneath pavements 53, 08 
Settlement tests of emulsified asphalts 62, 63 


Shale 
types unsuitable for use in soil stabiliza- 
tion 113 
see also Tunnel construction, highway. 
Sharecroppers, automobiles owned by -- 13,14 
Shearing strength of bituminous paving mix- 
tures, tests, Tr... 70 


Shearing stresses in undersoils of retaining w: alls 
and bridge abutments, plane 
strain problems 193-207 
Sheepsfoot rollers ine 53, 67-09 
Sheets, Frank T 54 
Shoulders, highway 36, 83, 85, S7, 89. 106, 187 
Shrinkage 


of mortars containing blended cements 157, 
158, 165 
of soils, shrinkage limits, shrinkage tests 11° 


15, 119 


see also Compaction —Volume change(s). 














8 


Sidewalks Page 
in cuts and fills, designs (Massachusetts) so 
in highway tunnels 25, 129, 131, 133 


relation to pedestrian accidents 87-90, 93 
Sieve analyses, see Grading-—Sieve tests 
Sieve tests of emulsified asphalts, require- 


; ments ; 63 
Sight distances on highways._ 36, 83, 91-93, 209, 233, 240 
Signs and signals, traffic 12 


34-36, 78-81, 87-89, 91-93, 148, 150 
Silica as component of sand-clay materials tested 
on circular track 173, 174 

Silts and silty soils 67, 112, 116, 119, 186, 189 
Six-lane highways: 

mileage data, United States . 83 

traffic on, behavior of___...........--- ---- 84-86 
Skidding, motor vehicle: 

nonskid paving brick, future development 


o ‘<f F - . AS 
nonskid treatment of roads .. 101-109 
prevention of, driving practices aiding. ... 12,13 


Telation to pavement type and condition 53, 
101-109 
Slag 
abrasion test applicable to 4 
specification for crushed slag used in open- 
graded bituminous road-mix sur- 








face courses. ---- . gatas 66 
use— 
as cover material in nonskid treatment 
of roads... - : 106 
in stabilization of soils.____ 113 
Slipperiness, road_.__. 12, 13, 53, 72, 101-109 
Slopes, treatment of_. _- ; : .. 15, 36 
Slump: 
of concrete tested for effects of blended 
SINS 4 iewncccccaaccs . 159, 164 
oo nt concrete - winacane Cie 
Smith, J.G____- ae i cir tind 21 


Seaeion pavement: 
bituminous pavement smoothness, ma- 


chines producing-...---- . 69, 109 
concrete pavement smoothness as produce: d 
by delayed finishing - _-_-__- eines eae 


see also Roughness, pavement. 
Snow-covered roads, skid resistance of_ 102, 103, 105, 106 


Snow fences, mileages and costs - -- ----- - 11 
Snow removal: 
and ice treatment on rural highways, a__--- . 13 
i cas loriis Sich biigaisiniegeteeaeiagls 9, 10, 125 
i eee 9-13, 15 
mileages of roads cleared of snow, 1936-37 - _- 10 
Snowdrift control on highways__------.-------- 911 
Snowfall figures for various States, two seasons. 9%, 10 
eo inva tamil 10-12, 135 
Sodium chloride, see Salt (s), use 
Sodium luminaires, use in highway tunnels_.._.. 12, 


136-139 
Sodium sulphate soundness tests of mortars con- 
taining blended cements. .__- ce ee 
158, 159, 165 
Softening points of bituminous materials: 
as affecting behavior of asphaltic —_ fillers 


in brick pavements -- dics we 

requirements for residues of tars 43 
Soil-cement mixtures: 

cement-hardened earth roads, experiments. 72 


use in stabilization of soils 113-115, 118, 120 
Soil-emulsion mixtures, use in stabilization of 

soils ......- 42, 4, 67, 70, 115, 119, 120 

Soil groups, subgrade - - - -- 112, 116 
Soil mechanics, principles involved in design of 
retaining walls and bridge abut- 


eee 193-207 
Soil mixtures, graded 67, 112-120, 173-186, 189, 190 
Soil roads. see Earth roads 
Soil sampling Sioa nan awa Shay teen 
Soil surveys: 
methods, r. to p.__--- staehaoie onscew Sant) 
usefulness of -- 112,120 
Soil-tar mixtures, use in stabilization of soils 47, 


70, 113, 115, 119, 120 


Soil tests. . 53, 112-115, 120, 174, 175, 181, 182, 186, 189 


Soils: 
specifications, proposed, for materials for 
surface courses and base courses _ - 113, 
114, 189 
study of road subsoils, a__- .-. 112-120 
supporting power see Supporting pow er. 
weights— 
determination in soil tests______- soon 394 115 
ratings of embankment soils by dry 
WOMNUS. . 5 .50.5u.0% Se aateny gaee 
relation to supporting power___- - 193. 


196, 197, - 200- 204 
see also names of types of soils and names of 
properties of soils. 
Solubility in carbon disulphide, requirements for 
residues of: 





emulsified asphalts__.____.__-- 63 
liquid asphaltic materials. -- 62 
Solvents, types used: 
for cutting back excess asphalt on bitumin- 
cn cietintaaiucecécenns 106 
in manufacture of cut-back asphalts Serer 61 
Soundness tests of mortars containing blended 
cements. ._. 54, 158. 159, 165 
South Carolina experiments, stabilized soil 
_ Ree Rs See _ 118,119 


Southern States, low-rost roads in, sand one ma- 
terials for use in. 173-186, 189, 190 
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Specific gravity Page 
apparent specific gravity, data for cements 
used in test conecretes containing 


blended cements_. . 4 
bulk specific gravity, data for mortars con- 
taining blended cements 1M, 
158, 159, 165 
of soils in experimental soil road ‘i 119 


requirements for 
distillation residues of emulsified as- 


phalts 0 eaten 63 
tars 63 
Specific surfs ice, test data for cements use din con- 
cretes containing blended cements 14 
Specifie viseosity of bituminous materials 
as basis of consistency requirements #2 
see also Viscosity(ies) of bituminous ma- 
terials 
Speed, motor vehicle 
in tunnels, normal speeds, provision for 125, 
135-137 


on highways 





measurement of, time-recorders for 210-212 





225, 

relation to 
safety _. . 36, 79,93, 101-105 | 
skidding 11-105 | 


traffic capacities of highways and 
highway design 5A 
83-85, 91, 209, 221, 2% 








traffic study data 209-212, 225 232, 40) 
Spot tests of bituminous materials , 70 
Spray-har (new) for bituminous cistributors 67, 68 
Sprays 
for brick pavements before application of 
joint fillers 5 AQ, TOS 
water-soan solution for use in construction of 
penetration macadam roads 109 
Spreaders, spreading operations 
in bituminous road construction HF 
in stabilization of soil surfaces and bases 67, 117-120 
in ice treatment of roads 13, 15, 105, 10¢ 
Sprinklers, sprinkling operations, in stabiliza- 
tion of soils : 117, 118 
Stability 
of bituminous paving mixtures, comparison 
of hot-laid and cold-laid dense- 
craded mixtures “4 
of bituminous treated soil surfaces and 
hases 


as affected by 
consolidation, density, moisture 
content __- aia 173-186, 189, 190 
excess hitumen 120 
circular track test data for surface 
treated sand-clay bases. 173-186, 189, 190 


Missouri investigations — 1” 
of soils 
data for soils in subgrade soil groups 112 


principles of soil mechanics involved in 
design of retaining walls and 
bridge abutments, a z 193-207 
see also Stabilization (of soil roads and 
bases)—-Supporting power (of 
soils) 
Stability teste: 
of bituminous surface treated sand-clay 
mixtures 181-185, 19%) 
use in determining amount of bituminous 
emulsion to use in soil stabili- 





zation 115 
Stabilization: 
of gravel surfaces ___. 195 | 
of macadam surfaces 105 | 
of slopes above portal structures of highway } 
tunnel ie dl 135 | 

of soil roads and bases 

materials, methods, and equipment #2. | 








64. A7-70, 105, 112-120. 174, 175 
specifications (proposed) for materials 
Ws ndintacace 113, 114, 189 
Stage development of highways tte 83, 85, 92 
State-aid roads, financing of 1-8 
State and Federal safety organizations. 33-36, 51, 79-82 
State, county. and municinally owned motor 





vehicles; registrations, 1937 94,95 
State highway departments 
administration of local roads ee | 
supervision of snow removal — 12 
State roads: | 
financing of, funds for 1-8, 17-30, 167-170 | 


see aleo Federal-aid roads United States 
Works Program projects. 
travel on rural highways, survey data (four 
States) ‘ 17-30 
State taxes see Motor-carrier tax receipts (State 
Motor-fuel taxes, State-—-Motor- 
vehicle taxes, State—Property 
taxes—-Taxation for highway pur- 
poses— User revenues, highway. 
Steel: 
drill steel, type used in tunnel construction 146 
reinforcing steel, see Briek pavements (rein- 
forced brick pavements)—Con- 
crete (reinforced concrete). 
structural steel, steel plate linings, use _ 
ighway tunnels_- 25-129, 
131- -133, 135, MMi 145 
Steel load-transmission devices for use in con- 
q@ete pavements... ................ 56 
Steel strips, use in traffic detectors 





Steel traffic plates, skid resistance of: Page 
design for increasing _. 7 ae 
ee ot... 102-105 


Steel-troweled concrete surfaces, skid resistance 
a = 103 

Stone, see Aggregates—Cover materials— Rock 
backfills 

Stoper drills, use in highway tunneling 142 

Strain, plane strain problems in design of re- 
taining walls and bridge abut- 


ments ‘ ak .. 193-207 

Streets, city and village 
financing of, funds for. 1-8, 17-30, 167-170 
mileage data (four States)... _. 18, 26 


traffic islands on 
traffic on 


85, 88, 89, 91-93 


survey data (four States) .. 17-30 
through traffic, segregation of = iD) 
variations— 
by days of the week i p 49 
by hours of the day —_ 48 


Strength tests: 
of cement-bound macadam, slab strength as 
affected by compaction method 71 
see also Compressive strength—- Flexural 
strength — Tensile strength 


Stresses: 
in concrete pavements 54, 58, 57 
in undersoils of retaining walls and bridge 
abutments... 193-207 
see also Compressive stresses 
Struts used in tunneling operations 131, 133, 141 


Sub-base of circular track and effect of condition 
on sand-clay base course materials 173, 
seieaiahiaebesig 181 


Subgrade surveys, usefulness of 112, 120 
Subgrades: 
of concrete pavements, progress in construc- 
tion of . 53,54 
of road surfaces in highway tunnels, drain- 
age 133 


of sidewalks in highway tunnels, as location 
for tunnel drainage and wiring 
facilities 
soils for use in 112-120 
see also Soils 
Sub-oilers, use_.. 
Subsoils, road: 
conditions of, as affecting requirements for 


base courses of brick pavements eu) 
properties of, influence on road construc — 
and maintenance ___. , 112-120 


see also Soils. 
Sucrate liquor, use as admixture in stabilization 


of soils = 113 
Sulfite liquor, use as admixture in stabilization 

of soils 113 
Sulphurs (plasticized), use as joint fillers in brick 

pavements. . 59, 60 
Sunday driving of motor vehicles, accident data 79 
Superelevation of highways 209 


Supporting power 
of rock formations, consideration in design 
of highway tunnels 139, 141, 142 


of soils 
as factor in design of 
concrete pavements " 
retaining walls and bridge abut 
ments, calculations 193-207 


data for soils in soil groups 112,113, 116 
Surface-removal method of bituminous filler 
application to brick pavements 5M, 
AD, 105 
Surface treatment, bituminous, se¢ Bituminous 
surface treatment of roads 
Surfacing, road 
as influenced by properties of subsoils 53, 112-120 
color and texture, differences in multiple- 


lane highways, advantages of__.... 83,84 
dual type surfacing... 83, 84,93 
type and condition, relation to 
glare ; 3 101, 109-111, 121 
skidding, motor vehicle. __. 101-109 
see also names of types of pavements 
Surveys 
automobile purchases by farm families 13-14 
financial survey data (four States) 17-30 
soil surveys, subgrade surveys 112,120 


surface treatments on sand-clay, t topsoil, and 
cravel tases in North Carolina, r 
top + ee + 2a . 73 

traffic surveys, see Traffic studies. 

Switches: 

road switehes used with traffic detectors. 
traffic recorders 50, 211-220 

switch controls of chemical analyzers used for 
tunnel air samples 1 


T 


~~ 
= 
= 


Tabulating machine ecards for use in highway 
capacity studies. 225, 226 
Tachometers. . 67, 238 
Tale. use in traffic detector tubes See Res => 211 
Tamping methods. tamping — ; 
, 114, 115, 141, 181, 185 

see also Rollers, rolling am... 
Tank cars (railroad) for shipment of bituminous 
materials, heaters for, improve- 


ments in _...__- ie 7 
Tank trucks, use in soil stabilization.____-_____- 118 


4 
y 
; 





— eS 





Tar: Pare 
consumption in United States 61, 69 
CORMNION. ..cceccscscc ‘ 6) 
research, r. to p..._-. - 7 
specifications _ __- z 61-63 
use 


as filler in brick pavements, special coal- 


tar piteh__ 59, 60 

as prime coat on sand-clay base course 
test mixtures _ —_- 175, 182 
in bed courses of brick pave pme nts. : 59, 60 
in bituminous road construction 53, 
61-66, 69, 70, 101-105, 108, 175, 182 
in nonskid treatment of roads.... 101-105, 10S 

in stabilization— 

of gravel surfaces and macadam 
surfaces... 105 
of soils__._. 67, 70, 113, 115, 119, 120 

viscosity requireme nts, specifying in terms of 
absolute units c 62 

Tar surface treated roads: 
friction coefficients of. .--. 104,105 
2) ee eee ee - eee 173 (fn) 
Paxation for highway purposes: 

bases of, discussion of ssweone Senee 
financing of local roads and streets, a . 18 

rural and urban contributions to highws ay 
travel and expenditures, a . 17-30 


tax distribution laws (State) ; : Loe 
see also Motor-fuel taxes, State —Motor- 
vehicle taxes, State — Property taxes 


Telegraph keys, use: 


with chronographs __. 254 

with traffic counters __ 211 
Telephone equipment, use: 

in highway tunnel. _. se : 1 

with traffic counters... 211, 217 


Temperature control in tunnels during placing 
of pneumatically applied mortar 
linings... 140 
Temperature variations as affecting: 
concrete base courses of brick pavements, 


lean concrete base courses 60 
concrete during curing, prevention by use 
of cotton mattresses 71 
operation of traffie recorders : 41-43, 216 
Temperature warping of concrete pavements, re- 
lation to spacing of joints Ho 


Temperature(s 
application temperatures, heating temper- 
atures, of bituminous materials and 
bituminous mixtures 
effects on hardness and ductility, re- 
search __. : 70, 71 
practice 63, 106-109 
curing tempers atures used for mortar speci- 
mens and concrete specimens con- 
taining blended cements-- 54, 158, 159 
drying temperatures used 
for mortar specimens containing blended 
cements _ - " aoe 154, 157 
for soil-emulsion mixtures : 115 


“SQ Seer 114,115 
low temperatures 
effects on bituminous materials, re 
search. cai : fiv-71 
ice treatment methods during... 105, 106 


summer temperatures as affecting exudation 
of bituminous fillers in brick pave- 
ments__- cs 59, 72 
testing temperatures used 


for bituminous materials, requirements 


for— 
emulsified asphalts -- toes ees 63 
liquid asphaltic materials wen 62 
a 63 
for mortars and concretes cont sining 
blended cements___- 154, 157, 158, 160 


in “autoclave” 
Tensile strength: 
of bituminous paving mixtures, tests, r 70 
of cements used in test concretes containing 
blended cements ae 14 
of mortars containing blended ce ments. 14, 158 
Tension: 
in material beneath fills, formula for vertical 
earth pressure 195 
surface tension in grooved pavements as af- 
fecting run-off of water____. . 101,111 
lerzaghi, Charles, r. to p 198 (fn), 200 (fn), 201 (fn 


tests of cements 55, 130, 165 


Texas roads, nonskid treatment of__ i Seas 
Texture of road surfaces as affecting: 
7 See ae 101, 109-111, 121 
slipperiness Peek 101-109 
Thaws, thawing, see Freezing and thawing 
tests —Ice-covered roads. 
Thickened-edge design of concrete pavements 
effe ctiveness, relation to length of slab ‘4 
“equivalent uniform thickness” of corners, 
determination ___ 5 
uses of - 54, 56 
Thickened e dye: s of concrete base courses of brick 
pavements. _ t Oo 
Thickened ends of concrete slabs at. joints... wb 
Thickness: 
of bedding courses of brick pavements_- 59 
of bituminous surface treatments or carpe t 
ee 65 
of bituminous wearing courses in “nonskid 
treatment of roads___.......___- 107, 109 
of concrete pavements, practice. __ 4 
of stabilized soil roads and bases, thickness 
design........ ehidssatneie ee ae 











NDEX TO PUBLIC ROADS, VOLUME 19 

Phree-lane highways Page 
accident data . 83, 85 
In programs of stage development x 
traffic capacities of . 83, 93, 220-231 


Through traffic, bypass roads for segregation of, 
parkw: iys 55, 83, 85-88, 90, 91, 93 
Tie bars, type used in longitudinal joints in con 
crete pavements Hf 
Timbering operations in highway tunnel con- 
struction, timber linings of tun 


nels... 125-129, 131-134, 139-143, 147 
Prime-control mechanisms in traffie counter 
modification of 220 
Time-recording apparatus used in traffie stud 
1eS 37-51, 210-221, 225, 226, 234, 236 
Time spacing of motor vehicles on highways 212, 
225-232, 240 
Time-speed curves in grade tests of motor trucks 23¢ 


Time-temperature relations in freezing and 
thawing tests of concrete contain- 
ing blended cements 10) 
Tires, motor-vehicle 


friction between tires and road surfaces AY 
101-105, 23¢ 

skid resistance of new and worn tires on 
various types of road surfaces 11-108 


tractive effort produced at surfaces of, data 
3 


from grade tests of trucks 235-239 
types used on equipment for 
bituminous road construction 67-09 
circular track tests of road materials 173, 175 
soil stabilization 17 
roms, R. E., a 83-98 
Topsoil, suitability for use in soil roads and base 
COUuTSes 2 113 
Porque, engine torque and power curves in com 
putation of hill-climbing ability of 
trucks 233, 235, 236, 239 
Toughness 
of aggregates, tests 4 
of bituminous paving mixtures, tests 70 
of brick (paving), criterion of ; os 
Tourist traffic, traffic on roads serving recrea 
tional areas 2. 6, 45, 48, 49 


Town roads and township roa?s 
administration and financing of. 1-8, 19, 22 


mileage data (three States 2 
travel on (four States 18, 22, 27 
Fownship property taxes for highway purpose 


(three States 2), 22 
Tractive effort of truck wheels, tractive resist 
ance of vehicles, in grade tests of 


trucks 235-239 
lractors, tractor-drawn equipment: 
testing, dynamomieter used in 238 
use in 
bituminous road construction .. 68.109 
snow removal 9-11, 15 
stabilization of soils F 117-119 
see a/so Trucks, motor (and tractor trucks). 
Tratlic 
application method in circular track tests of 
road materials ‘ 173 


classes of, segregation on highways, a 83-93 


distribution by hours of the day, days of the 
week, seasons of the year -. 37, 44-49 
turning traffic SS, YU-93 
Traffic capacities of highway 
data for— 


grade separations $7, 92, 93 
intersections 92, 93 
traflie circles ¥ 92 
methods of increasing 83-93, 233 
relation t« 
lanes (traffic), number of 55, 
&3-87, 90, 93, 2 
speed, vehicle 
studies cf, preliminary results of, ‘ 
Traftic circles, traffic loops, rotary intevenctiona. 86, 
91-93 
Traffic congestion and reduction of : 80, 
S1, 86, 87, 80-91, 93 
Traffic control and devices for. _. 34-36, 51, 87-89, 91-93 


Tratiic islands_-- 


85, 88, SY, 91-93 
Traffic laws: 


enforcement -__--. 33-36, 51, 77-82 
model traffic ordinances =< 28 81 
uniformity in interests of highway safety 33-36, 

Al, 78-81 

Traffic plates (steel), skid resistance tests - 102-105 
Tratlic recorders - 67-51, 210-221, 225 
Traffic signs and signals 12, 34-36, 


7S-S1, 87-8Y, 91-93, 148, 150 
frattic studies: 
accidents on the road 
Dascaen 77-§2 
vee also Accidents, highway 
capacity studies, highway 
preliminary results of, a 225-232, 240 
see also Traffic capacities of highw ays 
passing practices of motor velicles 
Wa cccaanae 209-212, 221 
see also P’ assing of vehic les on ‘highw ays. 
segregation of classes of vehicles on highways, 
83-93 


ee 

travel on highways— 

rural and urban contributions to __. 17-30 

see also Use of highways. 

surveys, see Traffic recorders 

studies. 

Traffic tests of sand-clay base course materials, 

circular track test data_ 173-184, 189, 190 


Traffic Traftic 
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Traffic volume Page 
4S basis of distribution of State road funds 1, 2,6,7 
data for Wawona tunnel, Yosemite Na- 

tional Park 150 


Variations on roads carrying different classes 
of traffic .-. 45, 48, 49 
see Gl30 Traffic capacities of highways— 
Traffic studies. 
Trailers and semitrailers: 


registrations and fees paid for (United 
States), 1937 94-96 
rollers, multiple-wheel eee ‘ 69 
ind spreader._. Said - 13 
two-wheel unit used in skidding tests of 
road surfaces __- — ; ; 102 


Training: 
of drivers of motor vehicles. _- 51, 78, 81, 82 


of traffic officers, training schools 79-82 
Transition curves (highway), handbook, pub- 
lication notice. ___- . 241 
Transport surveys, State_....___- - . 36 
see also Traffic studies 
Transportation, see headings beginning Hauling, 
Traffic, Transport. 
lransverse cracks in concrete pavements, for- 
mation, relation to slab length__-_- 56 
Transverse joints 
in brick pavements (monolitbic) __- ; 60 
in concrete base courses of brick pavements.. 60 


in concrete pavements— 
doweled transverse joints, effectiveness . 56, 57 


practice, present. - > . 56 
Travel (motor vehicle) on highw: ays 
contributions to, rural and urban 17-30 
see also Use of highways 
Trees 
protection during highway construction... 207 


see also Plantings 

Trowels, steel, use in finishing concrete pave- 
ments, relation to skid resistance of 
pavements--_-_-_-_-. ; 2 103 

rrucks, motor: 


ige as affecting performance scabies Tame 
and busses 
counting in traffic surveys, method and 
equipment - -- . 38, 39 
loading and unloading, provis ions for on 
multiple-lane highways 85 


use of highways 


‘ 2, 21, 22, 38, 39, 211, 225 
and tractor trucks, etc., 


registrations and fees 


paid for (United States), 1937_... 94-97 
regulation(s) __ oe ‘as es 
segregation on highw ays. Si ocoemcane HRS 
Speer S 

in grade tests__- . 234-239 
relation to traffic capacities ‘of high- 

2, i re 21¢, 233. 
tests of— 

dynamometer for use in. _......_----- - 28 
hill-climbing ability.............-.... 233-239 
use in snow removal o---e 9-13; 15 


weights that can be pulled up given gr: ades at 
given speeds, formula and tests. 234-239 
lubing, rubber, for traffic recorders; air switches__ 50, 
211-220 
Tunnel construction, highway: 
cost data_ PERSE: 
methods and equipment- - 


», 129, 131, 143, 145, 146, 150 


German method_- peal . 125, 130 
used in Western States_____ . 125-150 
rates of advance per day_.-__- . 142, 145-147 
ys Se ee ees ee 153 
Turning movements of traffic, see Traffic (turn- 
ing traffic). 
Two-lane highways: 
OE Sik ecco emexennsnceae 83, 85 


mileage data (United States) - -- 
traffic capacities of.....-..-. ee 


83, 93, 226-233, 240 


Wish an Sot in dda cntsecnmancewmeee 84, 85, 93 

U 
COT ROI os ac ach oswenckacumnucasecseauee 87, 89 
Uniform Vehicle Code, r__.____.---.-.--------- 80, 81 


United States Works Program projects, current 
Statistics: 
grade crossing projects__--_--- rear covers of Nos. 1-3 
highway projects_________.--rear covers of Nos. 1-3 
Urban areas: 
contributions to highway travel and expendi- 
es é 


tur 
see also Cities. 
Use of highways: 
increase, 1925-1936. ___- 36 
relation to centers of population, highway 
taxation, and highway expendi- 


SR ers .----- 1-8, 17-30 
_ see also User revenues, highway 
User revenues, highway--__._.___-- -.. 1-8, 17-30, 170 


see also Motor-carrier tax receipts—Motor- 
fuel taxes, State (receipts from)— 
Motor-vehicle taxes, State (re- 
ceipts from). 


Vv 
Van Wagoner, Murray D., a 
Vehicle miles: 
as standard for tax allocations. ............- 
of travel on highways and relation of travel 


cea pppoe caer 187-189 


to highway expenditures, four 
ee een Ee 17-30 
Ventilation of tunnels (highway), ventilation 


tie 


125, 
127, 129-131, 133, 134, 139, 146-150 
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Page 
Viaducts, see Grade separations 
Vibration method: 
of compaction of— 
bituminous surface treated sand-clay 
bases, vibratory compaction test 
eae 181, 190 
cement-bound macadam roads________- 71 
of placing pavement concrete- 
advantages of_.___._- i 57 
excessive vibration. effect on slipperiness 





EEE EE 103 
frequencies used_................_.-- ee 57 
internal vibration --_.-.____- 57 
use in placing concrete linings of highw: ay 
ET . 140, 141 
Vibrators, vibratory equipment-.-_____- 57, 71, 140, 141 
Virginia roads, nonskid treatment___....._____- 106 
Viscosimeter, capillary rise, r., r. to p_........-- 62, 70 
Viscosity (ies) of bituminous materials: 
measurement, instrument for__..........--- 62, 70 
requirements for— 
emulsified asphalts-_-._..............-_-- 63 
liquid asphaltic materials......__....._- 62 
SS 63 
specifying in terms of absolute units... __-- 62 
viscous grades of materials, uses, r--_-.-- 64-66, 119 
Visibility: 
approach visibility at intersections of high- 
Se ee 1,92 
glare on roads, someenien ~ oo glare.. 78, 


01, 109-111, 121, 187-189 
on roads with reflector oie installations. 187-189 
relation to accidents (highway)_............ 78,84 
see also Sight distances. 
Vision, test for, in issuance of motor-vehicle 
GROVetS TIGUMBES. «2c ecnsn secs 34, 35 
Voids: 


in bases of penetration macadam roads, 

absorption of excess asphalt by_. 108, 109 
in bituminous macadam surfaces, choking 

i arc tacstpiisecipsndiaemtnd'scenciahs. 64, 107 
in bituminous nonskid surfaces_-_-.------- 107-109 
in bituminous surface treated sand-clay mix- 

tures tested on circular track, den- 


a 175-186, 190 
in cement-bound macadam roads, aisles 
by compaction after grouting ---_- 71 
in concrete— 
as affected by use of blended cements... 158 
used for tunnel linings, avoidance by use 
of wet mixtures_..............-- 139, 140 
Voids-cement ratio laws, application to vibrated 
DE nncnsencnkchutemwnbansnce 7 
Volume change(s): 
in mortars containing blended nee x 7 = 


in soil-cement mixtures for base course con- 
struction, point of failure. _...__.- 115 
I ictiidcsmtntncen 53, 112-116, 119, 197, 200, 201 


Ww 
Walls, ome principles of soil mechanics in- 
v 


ved in design of.........--.. 193-207 
Warping stresses in concrete pavements__-_-___-_- 54, 56 


NDEX TO PUBLIC ROADs, 





Page 
Warrenite bitulithic roads, skid resistance... 104, 105 
Waste products of industry, use in stabilization 


We iinaneusescanvoncsssacscccs 113, 119 
Water: 
and sediment, percentage requirements for 
liquid asphaltic materials___ -- inca 62 
effects on bituminous materials, research... 69-71 


infiltration into joints in concrete pavements, 


prevention... ._- =a : vd 56 

requirements— 
in soil stabilization, manner ofsupplying 67, 
117-119 


of sodium chloride treated roads - 118-120 
percentage allowances for tars_..__- ; 63 
resaturation of mortar in, data for weathe ring 
tests of mortars containing blended 
OS ET _... 157, 158, 165 
use in mixing tests of emulsified asphalts otis 64 
see also headings beginning Freezing, Mois- 
ture, Waterproofing, Wet. 
Water-cement ratios of concrete: 
data for concrete tested for effects of blended 
cements_......... PEt 159, 164 
practice, present..-.-.---- : 7 
reduction in vibrated pav ement concrete___. 57 
Water curing of mortars and concretes containing 
blended cements, strength ~“- for 
specimens... __- . 154-161, 165 
Water-gain in concrete specimens containing 
blended cements. . 160, 164, 165 
Water-gas tars, use: 


in low-cost bituminous road construction... 6', 69 
in mastic beds of brick pavements 59 
Water-soap solution, use in construction of pe ne- 
tration macadam roads__. , 109 
Waterproofing of soil roads: 
use of— 
asphaltic oils... ____- , 120 
tars, low-viscosity - 119 
see also Bituminous surface treatment of 
roads. 
Weakened-plane joints, see Planes of weakness. 
Wear tests of aggregates, see Abrasion tests 
Weather conditions: 
as influencing selection of bituminous mate- 
rials for— 
Se a Sica 66 
surface treatment work._______- ee 65 
see also Climate, climatic conditions 


Weathering tests. 
Weathering, resistance to, as requirement for 
aggregates for use in soil stabiliza- 
iis hue = a6 oa teoenkwikwiraniteiwseint 113 
Weathering tests: ’ 
accelerated weathering tests of mortar beams 
containing blended cements. 157, 158, 165 
exposure tests of bituminous materials, r., 
fot SS ee 69, 70 
Westergaard, H. M.,r.,r. to p__.--- Sa cencisenmervecs 54 
Western States: _ ; 
low-cost bituminous road construction 
tunnel construction in, highway 


66, en 
5- 150 
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Page 
Wet pavements: 

| es . 101, 109-111, 121 
skidding characteristics of....-.---.-- 101-106, 108 
Wet traflic plates, wood planks, etc.,slipperiness. 105 

Wetting and drying of soils, data in connection 
with soil stabilization. _..... 112-115, 120 

Wheel attachment, bicycle, use with chrono- 
graph in grade tests of trucks.___ 234, 235 

Wheel-trips in traffic tests of bituminous sur- 

faces on sand-clay bases and num- 

ber at which surface failures oc- 
curred... .- _ 175-182 

W heelbases of passenger motor vehicles, ave rage 

and maximum lengths, traffic sur- 


vey data__- 216 
Widened areas for loading and unloading» of 

trucks and busses on highways -- RS 
Widening of highways, widening of shoulders 36 


86, 80-91, 93, 241 
Widths: 
of highways-—- 
data for asphaltic 


concrete pavements 


(high crowned), Oregon Nee 108 
relation to— 
safety, adequate widths. 36, 


55,78, ‘4, 85, 93, 187 


traffic capacity. . 93, 209, 225, 240 


of roadways in highway tunnels be 125-127, 
129, 131, 139 

of separating strips in divided highways. - 55, 
84, 91-93 


of traffic lanes = F 55, 83-86, 91, 93 
Williams, Sidney J., ‘ ‘i 77-82 
Willis, E. A., joint ple aay a. 173-186, is9, 190 
Windrows, windrowing 


in bituminous road construction . . 66, 68 

in stabilization of soil roads and bases-_- 116, 

117, 119, 120 

Wisconsin financial survey data_................ 17-30 
Wisconsin roads 

bituminous roads,maintenance method 108 

ice treatment of___.. : 108 


Wood, see headings beginning Wood—also Tim- 
bering operations. 


Wood backfills, use in highway tunnels 127, 134, 143 


W ood fiber, use as joint filler___- 56 
Wood flooring, use in hens ay ‘tunnel (New- 
castle)....- - Seamies coat 127 
Wood plank surfaces: 
nonskid finish for_..........-- . 105 
skid resistance tests. aS a ee 104, 105 
Wood tar, use (experimental) on roads... 61 
Working capacities of highways... 225-232, 240 





see also Traffic capacities of highways. 
Wyoming financial survey data (travel) _._- - 24, 25 
W yoming roads, type and construction methods 106 


x 
Xylene equivalent, test for, r., r. to p_...--.---.. 69, 70 
Z 


Zoning ordinances in regard to garages and park- 


ing areas. ..- vO 
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